Pituitary and hypothalamic somatostatin receptor subtype messenger ribonucleic acid expression in the food-deprived and diabetic rat.
Prolonged food deprivation (FD) and streptozocin-induced diabetes (STZ diabetes) in the rat result in abolition of GH secretory episodes. We have previously shown that hypothalamic prepro-GRF messenger RNA (mRNA) expression is markedly reduced in the hypothalamus of FD and STZ diabetic rats, with no change in prepro-somatostatin (SRIF) mRNA and suggested that reduced GRF and increased SRIF tone explained the loss of GH secretion in FD and STZ diabetes. Altered SRIF peptide expression has been implicated in many physiological and pathological states; however, information on the regulation of SRIF receptor (SSTR) expression is lacking. Therefore, we examined the expression of mRNA for the five recently cloned SSTR subtypes in the pituitary and hypothalamus of FD and STZ diabetic rats. In addition, we measured SRIF binding to pituitary membranes of FD rats. SSTR1, SSTR2, and SSTR3 mRNA expression was reduced 80% in the pituitary of FD rats vs. fed controls, whereas pituitary levels of SSTR4 and SSTR5 mRNA were unaffected. The pituitary plasma membrane SSTR concentration was reduced over 50% in FD vs. fed animals. However, hypothalamic levels of the five isoforms were unchanged. In STZ diabetes, pituitary SSTR1, SSTR2, and SSTR3 mRNA expression was reduced 50-80%, with levels of SSTR1 partially restored by insulin, whereas SSTR4 mRNA was unchanged. In contrast to the effect of FD, SSTR5 mRNA levels were reduced 70% in the pituitary and 30% in the hypothalamus of STZ diabetic rats, with complete restoration by insulin. Thus, SSTR subtype mRNA expression is differentially regulated in two models of GH deficiency in the rat, FD and STZ diabetes. As chronic exposure to SRIF results in desensitization of transfected SSTR2 and SSTR3, and SSTR binding is decreased in FD and STZ diabetic rats, the possibility exists that the pituitary changes result from continued exposure to SRIF. In the hypothalamus, however, regulation appears more complex. These data support a role of increased SRIF with decreased GRF in mediating the loss of GH secretion in FD and diabetes.